This study investigated the effects of the use of Augmented Reality (AR) on the academic performance of students, as well as perceptions that were following the use of this new technology resource. The participants were students of primary education in Spain, which were assigned to an experimental group and a control group. Contents related to the topic Representation Earth were created, and were held with the collaboration of teachers using tablets to display bookmarks. To analyze the results collection tools of quantitative and qualitative data are used, a pre-test and post-test on the subject explained. I was done and Likert questionnaire on aspects of the use of the AR was given and an in depth interview was done teachers. Used tools of collection of data quantitative and qualitative to the deal are of a design quasi-experimental. In order to analyze the data, the statistical software SPSS 23 was used. The use of the AR as a teaching tool sheds results that reveal that the performance and the acquisition of knowledge of students improves significantly, being reflected in the ratings that were higher. The process of teaching and learning is perceived as positive, incentive and facilitator in the acquisition of knowledge.
INTRODUCTION
The evolution of information and communication technologies shows each certain time advances that can consider novel, many of them hide a long adaptation from others areas: of research, business or military, until its adaptation to the use of the great public, and in the same process to the educational field. One of these is the augmented reality (AR) that in these moments begins to implement is in the educational field and that presents numerous possibilities in presentation of content and the way of encourage to them students (Tanner, Karas, & Schofield, 2014) . There are clear definitions about what AR is the best known are those of Azuma (1997) pioneer in the study of this technology, and having in common the of the superimposition of elements generated by the computer to reality, real, in three dimensions and whose vision is mediated by an electronic device with camera and internet (Wu This study covers from the creation of the materials that are used in the classroom until its use, with the main objective being to understand the complete process for its implantation and the impact on the students when interacting with the ICT and with the AR in particular. This paper analyzes the way in which it implants in our educational field, how the contents are created and its use in the teaching of a Social Science theme for five weeks. The theme "The Representation of the Earth" was chosen in collaboration with the professors, within the syllabus of the subject. It proceeded to the creation of ad hoc contents by means of the use of programs of AR. In the classroom these contents were visualized by pairs of students through the use of tablets.
The objectives of this work are to know if the use of AR tools in the teaching and learning process favors the acquisition of knowledge by students, compare if the ratings improve using these technologies as well as explore the perceptions of students and teachers when using AR in their classrooms. Is remarkable the interest woken up in the students who perceives an extra motivation that is not present in the classes in which it did not use the AR, favoring the process of teaching and learning and the comprehension of the contents, aspect that we can see reflected in the improvement of the ratings of the groups that use AR.
THEORETICAL FRAMEWORK
The Augmented Reality (AR) is emerging as one of the technological advances that transform education, presenting potentially relevant contributions when presenting content to our students. Of the same mode exists the perception that the use of ICT improves the process of teaching and learning and them skills technological of students and teachers ( In other cases, the use of AR and traditional methods does not show differences as in the work made by Gun & Atasoy (2017), on the subject of sixth degree "Geometrical objects and volume of measurement" using a design quasi-experimental that compares the data obtained of a group control and an experimental group, in which they used real objects in the first case and AR in the second. Its use in secondary education in the Chemistry classrooms analyzed by Chang & Chung (2018) improves the students' understanding of the macro and microscopic world of Chemistry by improving the effects of learning and reaching the conclusion that AR can be integrated positive way in teaching and intervenes in the improvement of grades. These examples show how AR is being integrated into classrooms around the world and in all areas of knowledge. In some cases with greater benefits than in others.
Experiences of AR in the Classroom

METHODOLOGY
Participants
The participants in this study were 49 students from two classes of 5 th of elementary education in a school in the province of Seville (Spain). The age of student ranged between 10 and 11, of which 22 were women and 27 men. The experimental group was 5 th A, composed of 25 students of which 11 (45%) were women and 14 (55%) males, with which tools of AR was used. The control group was 5 th B composed of 24 students, 11 (33%) were women and 13 (67%) men, with those who used a traditional method of teaching.
Design
This study was conducted on the course academic 2016-17 following methodology quantitative and qualitative. Methodologically it responds to a research design quasiexperimental where he applied a pre-test and post-test to an experimental group and a control group with the goal of studying whether the use of the AR as independent variable (IV) influence in the acquisition of knowledge and learning as the dependent variable (DV).
The objectives in this study were:
 Find out if the use of AR as a technological tool in the teaching and learning process promotes the acquisition of knowledge and improve the performance of students.  To compare the qualifications of students before and after the use of AR as a teaching tool.  To explore the perceptions of students has the use of the AR as a teaching tool.
Materials
With the purpose of perform this study properly contacted teachers in two classrooms that we reported what were the subjects that were taught at the time where he was going to carry out the investigation in their school. The given topic was "Representation of the Earth", for which content ad hoc was created. For the realization of this work were available to classrooms 15 Tablets of mid-range which had some problems when using them to display contents of AR, including the do not display, access errors to the camera of the device with some applications, the information recorded by the gyroscope of device which presented information to reverse failure, or in a direction contrary to that performed is the display. For immersion in the classroom of elements of AR is followed guidelines for teachers of both groups, presenting content that was the theme in its two aspects, mechanisms and structures, performing a timing of the use of elements that do not break the teaching style of teachers, trying to insert the AR in the classroom in a natural way and altering as little as possible, the behavior of the students in the classroom to be present technological elements innovative and minimizing the presence of researchers.
Procedures
The procedure followed in this research is divided into five phases and was the following:
 Pre-test phase. A pre-test was administered to the control group and the experimental to assess the level of knowledge on the subject that he would teach, which was social sciences.  Learning phase. Is explained to the group 5 th A (experimental) the theme of science social "the representation of the Earth", using those materials previously created of AR and that were displayed in couples with Tablet. The lesson of the 5 th B group (control) was explained in a traditional manner without AR. Development of the theme and activities were developed in three weeks with the hours established by the school. He was explained to the students that in the next week would be a test to learn what had learned explained topic.  Post-test phase. Once the theme concluded passed the post-test both the experimental group and control, so if you had or not used the contents of AR, in order to know if the use of AR influenced in the knowledge of the subject explained with or without AR. It served to quantify the average degree of learning achieved by both groups. The test time was 20 minutes.  Stage of perception of use of the AR in teaching. Once they concluded the theme were passed to students in the experimental group (5 th A) a brief questionnaire of 16 items, which were valued on a Likert-type scale the perceptions of students in the use of AR in the teaching-learning process.  Phase of interviews. The last phase consisted of interviewing the students in the experimental group about their feelings and opinions during the learning process in which we used the AR. Also he interviewed the teacher about the use of AR in the process of teaching and learning.
Data Collection Instrument
In this study, quantitative and qualitative data collection tools data were used. First the pre-test and post-test were used to obtain the scores of students before and after explaining the subject in the classroom. And a questionnaire was also used to obtain information on perceptions of the use of AR in the process of teaching and learning. Grade in which the student formulates plans to use or not the AR in the future.
DATA ANALYSIS
The data obtained from the administration of the pre-test and post-test received different analysis with the statistical package SPSS 23.0. In first place, is proceeded to the analysis descriptive of mean and frequencies to know the features of the samples. Secondly, the test t-student to was used to compare the two groups (control and experimental) in order to check if the use of the AR improved the performance of students. On the one hand is compared the group control before and after teach the theme, by another is compared the group experimental before and after give the theme with AR, and in third place is compared the group control and experimental at the level of pre-test and subsequently at the level of post-test.
Also were the means and standard deviations of 16 items in the questionnaire collecting information of the perceptions of students regarding the use of AR as technology in the teaching and learning process. The reliability of the questionnaire was measured through the internal consistency between items and Cronbach's alpha coefficient was obtained.
The qualitative data collected from interviews were analyzed using content analysis method. During the analysis process, data first were coded and categories and subcategories (see Figure 3) were found. In the data analysis frequencies, they were used, and thus, qualitative data collected were expressed numerically to make them more understandable (Dundar, & Akcayir, 2012). 
Figure 4. Qualifications obtained in the pre-test and post-test of the group experimental Applying test t-student to the pre-test and post-test of the group control is obtained ratings a little higher after the explanations of the topic following a traditional method
but the difference between the average is a little lower, 3.2, in the pre-test the average rating was 3.2 and the post-test 6.4. Figure 5 shows how ratings from the control group in the post-test after the explanation of the subject are a bit higher, having a 21.5% of suspended students, 21% were outstanding, 24% notables, 12% good and 21.5% approved.
Figure 5. Qualifications obtained in the pre-test and post-test control group
In this same line, Figure 6 showing the results of the test t of the pre-test of the control group and the experimental group indicated that the experimental group (M = 3.4) obtained ratings slightly higher than the group control (M = 3.2) even before using tools of AR, with a difference of 0.2 score. And those obtained in the post-test of both groups also said that the group experimental obtained qualifications more high (M = 7.9) that the group control (M = 6.4), with a difference of score of 1.5, more high that it obtained in the pre-test.
Figure 6. Comparison of the pre-test and post-test of the experimental group and control
Perception and Opinion Regarding the Use of AR
In accordance with them results obtained, the opinion of them students of 5 th to (experimental group) have had on the use of the AR as a technology that facilitates the learning and the understanding of the content is positive, since to features general them answers in them different items reached values of them middle above 3 except the item 13, which referred to the students were bored in class when used the AR, whose value was 1.86, which meant that on the contrary not where they bored with its use, and item 2 which refer to take better grades when using the AR in classroom, with a value of 2.69. In relation to the dimensions and items of the questionnaire, the different results obtained from the experimental group can be consulted in table 2 and Figure 7 . The first five items of the questionnaire were targeted to obtain information on the level of perception of students in relation to the usefulness of use of AR perceived in the teaching-learning process. As can see in the table 2, those students perceived to levels average the utility of it AR, with an average of 3.33. The results obtained in that dimension items have highlighted students: "Learn best when used in class AR" (M = 3.17) which were 30% agree and disagree 39%, "They get better grades when used in class AR" (M = 2.69) with those who were 13% agree and disagree 44% , the 30% of the students said be in accordance with that "understands better the explanations of class with the AR" (M = 3.04) and the 35% are in disagreement, the 44% perceived be completely in accordance with that "the AR is useful when is learning" (M = 4), on the other hand the 30% is completely of agreement and the 35% of agreement that "the use of the AR increase their desire of work in class" (M = 3.73). The dimension perceived enjoy the use of the AR in the teaching process also obtained very high average scores (M = 4.44), as well as the three items of the same, which meant that students perceived that: "Using AR in class is fun" (M = 4.78) which 83% were fully agreed, liked using AR in class (M = 4.65) were 74% completely agree and 44% were fully in agreement and 22 per cent in accordance with that "use AR allows them to learn by playing" (M = 3.91).
Dimension referring to the attitude of use of the AR obtained an average of 3.01, which meant from the results in the items that: 35% of the student body was fully in agreement and 22 percent agreed that "the AR makes learning more interesting and exciting" (M = 3.65), 61% completely at odds that the use of the AR is bored in class (M = 1.86) and 30% completely agree and the 26% agree in believing that it is a good idea the use of AR in class (M = 3.52). Finally it perception of it dimension intent of use also obtained values above it average (M = 3.67), which make reference to: the 57% of the students is completely in accordance with "I would like to return to use it AR in class if had opportunity" (M = 3.91) and the 48% also were completely in accordance with "I would like to use the AR for learn others themes" (M = 3.43).
Categorical Analysis of the Interviews
As shown in Table 3 students perceive the use of AR in a positive way, 72% (f = 18) students expressed the view that it was see and work with the Tablet, 48% (f = 12) learn everything in a way more fun and easy. The same percentage appreciates that they better understand the explanations and that with this technology they seem more interesting, 48% of students opine that the AR allows them to see it very real and from and from different perspective and 3D and 40% (f = 10) that learning is more fun. Regarding the reasons for using AR in all subjects, 100% of the students think that they tend to be better, and only 32% (f = 8) perceive that learning is faster. As for the negative use of AR in the classroom we find some displeasure with the technical problems posed by the use of AR (8%). 
CONCLUSIONS AND FUTURE WORK
A qualitative-quantitative methodology is implemented for this work starting from a quasi-experimental design in which a pretest and post-test are administered to the groups. Significant differences were observed in the results after teaching traditionally and using the AR, both in the acquisition of knowledge, translated into an improvement in academic results, and in the perceptions of students and teachers, as well as in the motivation and the interest towards the contents taught with this method. Specific materials were designed for this work and adapted to the devices, contents and number of students. This adaptation effort does not seem to be within the reach of teachers, because it requires training in ICT and of specific endowments in the classrooms, both of software and hardware, and of contents. Another aspect is the regulation of the presence of mobile devices in the classrooms, which in our field and currently does not allow the use of Smartphone by the students, but also has no classrooms equipped with this technology in most cases.
The use of mobile devices in households is currently a fact, being able to give the paradox that students have at their disposal available online content that is not used in school or is not present in it, being in many cases adequate. Work is being done on the adaptation of contents to AR and VR, although but this progress is slow. On the other hand, the presence of AR contents in the textbooks will facilitate the task of the teachers who will have at their disposal such contents, as well as AR and virtual reality programs at reasonable prices. Analyze the impact in the classrooms of the AR, the suitability of the contents that appear and its implementation in our classrooms is a task to be done in the coming years. 
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